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Atls'rRxc:'i'- A si irvev was coi di icted to detl'rinill(' the p revaleiice and seasonal ali indaiice of' egg.
larval. 1111(1 adult stages of helmioths: oocvts of Protozoans; 4111(1 c'ctopai'aSites of plateau pikas
(Orhoioua cuir.onuae) in seven areas of southeastern Qinghai Province, (iouia, dlldng August 2006
and May 2007, Fecal sail)pies collected from 430 plateau pikas were exaullilied 1w the unodihed
McMaster techuun1tte, ss'loch revealed that 83% of tile Salliples contained eggs Iroli) two or more
helmintli species. Mean fecal egg c'nuiuits were geneu'allv !llodet'ate and showed the siliuc freud
irrespective of, the age or sex of till' pikas. Ii e pl-c\a1elice and counts of CcSto(k' eggs ShO"('d Stui)ilg
seasonal relationships that corresponded \vitli tile rainfall pattern ill the studs' area (111111w the study
period. Of tue 430 plateau pika t'xainiuied at neeropSv, 89% contained adult nenuatnule 01 ('eStOdC'
specieS, but none of these contained adidt treuiiatode Species or protozoans. 0N erall,  six genera of
adult uieuiiatodes nlcliudiuig Oe.sop/uagnsIonluuIl sp., ('p1i tilt iu'' colo)-uth'o,si.s, Euigeuiiiris sCIulllula-
kolcie.S'r.si, I/(l('Illoule/lllS NP'' '114('Illlej,S sp.. and (111w1'Uiulae sp.; three genera of' adult c'cstodes
inelutloig S('1112441'('Ili.5 sp. Oc'ilvloIlae 1,0., and !lu/uIleollle/)ls 1l(1ll(l: three ectop;ui'asite species
includuig II:juieIeeiiia curl)zulial. 1'ulcx' sp., and lw/C/es ()u:aful.v: and one prosc'olex stage of a cestode,

C/liulu'0Ccl1.S nlui/Iil(1('nIari,S' or Le/l/oecoceiIs .s'Inqulu'uis, were eneinuuutered (Innog the studS'. Other
genera exainiiied Oe('lli'l'('d ill low nonibei's, winch (lid ]lot illIow all y meaningful €'Oi11itl'lSOilS.

Overall, results siug,gest that four parasite species. Hr/poilel'Jllu ('ilI'2.OiliaI. Pu,le,v sp.. IX0(/('S ou;aflIs
Neuuullann, and Ceplialuin	 uus co/o,'aile.s-is, ulIa\' be regulating htctni's ill controlling future niuiuihei's of'
plateau pika in this stu oh area. These data provide ('S irlenc'e of a natural biolo gic control
uiicchanisun ofplateau pi ka ouu grasslauic I habitats, ala I ma\' be of use for ideiitifN i ug the 11 lecll allislil
of ' ti'aulsuuissioul ol parasites between plateau pik'a, livestock, alit1 huuuiians.

ke,j rl'OuYfs:	 ltctoparasitt'. euidoparasitt'. hitliluiltil, ()cIwloula ('ileanow', platean pika.

288

INTRODUCTION

Plateau picas ,Oc/tütüiii'i ('(IrZ/)Ili(I(') are
folltld ill the Alpine niti'isdoxs's /111(1 steppes
of' the Tibetan Plateatu in the Chang Tang
region of' the People's Republic of' ( hina
(Schaller, 1998). They are small, lack a
coulspicuouus tail, aiid have characteristic
black lips and thick ii ir, which is brown to
u'e(l(hSll-tall On the dorsal side and light
gray on the ventral side. In their ('uideunic
habitat, they are predated uupoui 1 v Coun-
ttiott Kestrels (t'aIC() li?iioiitcti/ii), Black
Kites (Mileui.s lineatu.). Upland Buzzards
(Buteo IU?I?tilaSiu."i), and weasels and pole-
cats (Miistela spp.). Recentl y , plateau
pikas have been attributed to multiple
wildlife damage issues, such as soil erosion

Caused h\' inu'rowtuig ,tlld competing with
lnestcuek for available vegetation (Peeh (It
al., 2007). I li)wever, their excrenient mar
be 'a beneficial fertilizer hir 1)lalltS that
livestock consume (Schaller, 199$). Pla-
teatu pikas are not eiuru'eiitiv threatened.
but zinc phosphate poisoning by pastoral-
ists and habitat alterations eoitld threaten
PoPt1ti ons of this species (Schaller,
199$). Although likely u iiintencled, poison
control efforts are tiloliglut to affect some
avian spccies'ai:lvet'Sclv (e.g., Snowfincli
[Mwtfifu'iitgilla sp.], Small Snowf'incli [Pji'-

gi!(/tl(Iu spi. and 1-lunie's Grouundpeeker
[P.s'euulopodoces /tliIIui/i,S ]), as these birds
are known to nest in plat'at i pika burrowsrrows
and are liarutied by the poison (Schaller.
1998; Lai and Smith, 2003).
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In addition to the wilcllih-' daniage issues

('allse(l liv this Species, it is also a host

(intermediate or final) fir parasite species

Such its variiie flies. flc'is, eestodes, and

others (e.g.. Ill/p (lemma sp.. Le/unocoecus

.sp. etc.). Because plateau pikas are often

Ioiiiid \\'ltlliil close proximity of pastoralists

of time Tibetan Platenm, this association

may have important transnussioii inuplica-

tioi5 for select parasite species aitiotig

Imunians and livestock, l'urthuer, sonic of

these parasites iiiav be vectors of bacteria,

viruses, or other patliogellic ag(-nts. It is

widely recognized that parasites play an

important role ill population and c'oiimnhum-

m utv regulation, as well as ill conservation

i)i]og' ( l)obsou I and Hudson, 1956: Dob-

son, 1.955: Scott, 19W NI inchella and

Scott. 1991: Retiaud et al., 1996: \loraiid

nid Arias-Gonzalez. 1997). lou' tI mesc'

reasons, the 0i)jc'eti\'e of this stuid\' \ViLS to

idei mti fv and describe the range of para-

sites of pl(t'mmm pikas so that risks to

limnmians and livestock can ln'gin to be

assessed.

MATERIALS AND METHODS

Study sites

['hIC' 5!uld\ was c'On(llicI('d i)ltW('('ii ..\umgnst
2006 arid May 2007 at seven mmdv sites I3ird
Island :36 5_1'N, 99 49'1 ,:, (;ammgc'a ( ointv

1 O'N, 100 05'E,  Norling I atkc '34 15'N,
Uvlin( , Lake :34 4S'N, 97 02'V,

Madot (nnntv :34,50'N, 95 50'E, Ynimn City
25 :35'N, 90 :35'I, and lluIamlg\ um,tn ( omits
36 4! 'N, 101 16'I') located 1)nnmard\ it, the
souttlmeastcu'n region of (ingliai l'rovinee,
I'eoples Republic of ( itina. This gctmem'aI area.
\Vitli it n,ean annual rainfall of at) 111111, typically
his it short rall y seaSolt 110111 May to
Septet iher follo\\ ed h' it prolonged dry seaSon
lot' time rest of time veal'. Qimgimai is a large but
ii nd 1iopmmtc'd pl-milice cloimiiiated h a
plateau greater than 2i000 ill II elevation,
Crasslaimcls ('over 96% of the land ate t',nmd
amiiimials omitimmi oilier people lm	 Its &' to omit'.

Fecal examination

Iec'ml sauiii les \\,et'e i'millec'ti'd directl y boo,
the t'ec'tumni ol j)hLtC;H1 pikas. 1"eeal egg aul(llor
nocy st c'otntts \\('t'(' (letel'Imoiled b y the uitodi-
lied MeNiastet' teeiiiiiqute using it sattn'ated
soltti of sodillin chloride as the floatitig

utecli tntMOA, 1977), In all tests, 3 guI I i'et'
\u're nn'ied ill . 12 ui! of saturated solution of'
sodittii citlonmle. liii-' titituuhier of ova or ooc'ysls
per grammi of feces VaS ohtaitIe(l in' tnnitiplvnlg
time total umutmmher n! 051 or l_)oc\'Sts committed it,
the two sl(uiI'e.S of' counmtiilg chamnin't's of tin'
McMastet' slide hi it ftctoi' of ' 50
\I(I1.'\, 1977). Ova or oocvsts pm'eSelIt were

identified tisimi standard parismtologic ei'itermm
)\IOA, 1977: Soilsin. 19 .52: Il,immseim alit!
Pen-v, 1990).

Ectoparasite examination and necropsy

In collect ec't0pat'a5itl's, plmteaum pi1 ' ts scere
placed into it plastic bag with ethei' is an
anesthetic and parasites wc'm'e collected, iden-
tified, and counted (Wang et al.. 200:3).
Anesthetized pikas were ('I ttlmammizc'd \ ma exsmlm-
gimimiation and a blood samille was collected
fromn this process. Following miecm'()psv, mmmmmltm-
pie om'gans, iimc'luuding organs of' the gastt'oiti-
tcstinal tract, liver, lung, kidne y, hraiti, amid
itiumscle were eolleeted anti exatiiitmed. Seettoums
of' the gmstroirmlestmmmal tracts were separated 1w
Iigatuiu'm' and the entire tracts \vc'rt' placed ill
plastic c'otmtaiiiem's and tm'aumspou'tc'cl to tile
lii oratot' ( \\'ild life Bornc I)isc'tse.s Ha 'scare1 i
I ,mlnuratom'v, (hr Institute of ' Zoology , ( :lmnmese
Ac'mm!emnv of Sciences, Beijung, China). Time
eou,tm'nts of iuchvidu,al sec'tuoums of' time tracts
were washed with phosphate-hmmffered saline,
'lime section was c'umt loiigitttdina!lv and the
nluic'Osa was c'am'ef'uullv examined, scraped. and
washed to remove Lil y mihlierimmg \\,mi'mlls. 'Fhc'
washmiumgs f'm'otim the i's(plmtgmis. veimtriemmlmis, mud
smumill alld large itmtestimmes wc're tiioroumglmlv
examnmi,ed 1)n' wtu'nms, 'Flue wornms pm'esemmt ill
tlmc various sc'c'timuns w'c-'m'c identified amid
commuted (MOA, 1977; Sommisirm, 1952: I lansen
amid Pert'\', 1990),

Meteorological data and statistical analysis

'I'm' mumeamm tmiouitlilv pt'ec'ipitatmomm for the
stnd' areas was obtaitued fu'orn the Mc'teot'olog-
ii'tl Centc'r of ' Chitma (Iuttp://cdc'.ctmia.gov.cn/).
Results were sumnimmiat'izc'mi as percctmtages and
ml ,eimmst SI).

RESULTS

( )s c'm'all. 1:30 plateau pikas \vc're collect-

ed Iron m seven sti mclv sites (Fig. 1), al-

though satllplc' sizes varicd ainotig stud

sites (Table 1). A diversit y of' lmclniintlis

and ectoparasites wc'rc detected, inc'Indii ig

six species of tienmatodes, two species ol

ahult c'estocies, and one Ecluiumoeoce,ix sp.

I
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1. Bird Island; 2. Gangca County; 3. Huangyuan County;
4. Madot County ;5. Norling Lake ;6. Gyling Lake; 7. Yushu City

I.	 IiaI- sites for plateau pika collietions in ()ingliai Province. (Juiiit, 2(8)6-07.

((... (II DI IY/(il,or(urlis ntultilocularis or our knowledge, these are the first records
Lr/tjJu)(occ,,s .S/!l(/llj()/5 a definitive ideii- of the cestodes Sc/t izorc/t is ()CJlOtOII(/e and
tIlIcatu)n could not be made on larvae) Ec/uoococcu,s sp. (see above) in southeast
\\ ire fiund in the gastrointestinal tract, ern Qinghai Province.
us cr, lung, spleen, and/or kidne y of the	 In addition, three species of ectopara-
430 plateau pikas (Table 2). To the best of sites—Lit 	 ci,r,oii ial, Pidex sp., and

Tsiu,i.: I. The iooiiher of' plateto j)ika (OeI,uloon (Ilro?oac) captured and iiilected with Pa rasites andno
infection rates Jo seven studs alvas ill Qngiiai l'i(iviiIce. C!IJOI. 2006-07

SJIld\ site

Tj uii period	 lllaieJ-\ sin	 Bird Island	 \IiilnJ	 ( dim,,  like	 Noiliwr lake	 lisli

Aii5ust 9006

\O. captured	 :3:3	 :32	 :32	 31	 :31	 29	 30
Nn. iiifctecP	 27	 28	 25	 27	 2:3	 21	 26
Infection rate (%)	 81.8	 87.5	 78.!	 87.!	 742	 72.4	 86.7

May 2007

No. captured	 :3:3	 31	 :30	 :30	 29	 28	 :31
No. infected	 25	 29	 26	 28	 22	 21	 29
Infection rate (%)	 75.8	 9:3.6	 86.7	 9:3:3	 75.9	 75	 9:3.6

Infected iioiiihei refers to dw iiiiiiher pikas siitli at least olic parasite species rioted

Og



WANG ET AL—PARASITES OF PLATEAU PIKA 291

TABI+i 2	 Me iii (aililits iii gastI'Ialilt('stilltil lI('lIllilIth ('S )prIIIIarllv neiiiatoel(' ill plateau pikits	 iiiiiiied Hi

5('\('Il lli('ii', Ill Oiiipl jai I'ii 15111(1'. (1

8(1 ilk siN's

I'pg ci iiii is pit	 ii	 II	 I'll's	 Iii I,lIig-\ eu	 ( . iI p1-il	 Ii II I lsltii4	 51 .iditt	 (4 Ia	 I tie'	 Ni ii np I the	 ins1 iii

CI(I)('l'luu?(ul' sp. 	 220±%SP 203±54	 190 -_ 56 	 120±3 . 1	 82145	 65±32	 1:30 - 65

	

2(0±63	 Fi5 69 230±8))	 11:3±76	 7%i±34	 68±2:3	 145±4.3

lUi('Illli'lS sp.	 I 81±5%	 18:3±64 200 66	 I 10±4-I	 56±25	 551-22	 %0±:35

169±73 195±59 1 90±69 123±46	 67±24	 58±24	 95±3.3

IIa('llill(icIl((s Sj)	 185±48	 173±54 26:3±62	 122±4:3	 66±35	 58±21	 83±36

	

16.5±63	 185±55 198±6:3 125±36	 69±34	 64±34	 97±34

Eugenui'u.s ,nc/n,,nakn,cu'se.si 	 4.85±98	 4:37±55 413±102 332±5.3	 176±5:3	 185±53	 288±66

	

465±83 458±57 489±9:3 :329±66 163±43 	 68±54 279±84

Cu'phalw'is l'llIiiI -a(Icllsu	 :365±89	 :373±75	 :31:3±99	 30.3±83	 126±55	 1 75±:37	 230±76

:375±87 385±87 :389±83 307±69	 138±45	 :37±45 225±81

()esllp/iaUllstllllill(Il 	 .55±6%	 15:3±66	 12:3±67	 20±65	 56±25	 55±:37	 0:3±55

	

65±65	 158±78 169±6% 1 17 ±49	 68±35	 77±25	 ((.5±65

Ill ('11(11 ('I'll, 11w tIll) 11111111 11,1_s 	 i'It'i (II ±506 swIpil's alld	 Iii biit(i Ill Ill llllIll'l's Il-h-I lit 2(07 sillIpli's

l,VOth'.SO'(IilIS ?te(11it(Inhl—\VCl'(' fhniid on the

body siti'hices of these allitnals. No parasitic
1)roto'/,oallS were fotitid ill or tissues of
these tiiaiiinials using smear tive staiiuing.
I Ielnumith ego,s. priliial'IIv lielliatodc, were
present in a lai'ge number (83% olanimuais)

of ' fecal samples (Table 2). The lie iatode
eggs recovered foto plateau pikas were
primam'mlv from Lmigen iIIP.S ,S'('ItI1!li(/kOl.ci('SC.S'i

1111(1 (e/)ItaI,n",x ('O101aJ('li.Si.s,

DISCUSSION

The i'esm ilts of the f'ecal examination
revealed that 83% of pikas, collected front
various regions of (iigliai Fi'ovili('e,
maintained heloiiiitlis. Ii,J/)Oil('riii(/ cor)-

111(11, I'oli",v sp . and C. ('OlO)'Oth')i.Si.S' were
the most abundant (Table :3). This obser-
vation is consistent with previous reports
from other geographic regions of Qinghai
(Wang et al., 2003) and Sidman provimices
(Ding et al., 1999).

Overall, illtensit\' of infection with
nematodes at Gvhiug Lake and Nom'liug
Lake weix' generall y lower titan the other

regions surveyed, possibl y because of the
higher elevation (above 4,000 ni) and
lower rainfall of these sites (data not
shown). I lowever, the infection iitensitv
at Madot (also above 4,000 mu) may
represent an exception to this observation.

The low prevalence of the Fr/tioococcu.s'

sp. (e.g., either E. 1It,,IIiloc'lII(/I'i.5 01'

see above) at select study sites

was likely associated with both the clistri-
bittiomi (if host species amid emiviromimuiemit'll
conditions (Table 3 amid Table 4). These

site-specific prevalence rates suggested that

there mtli glit he sonic carnivores, such as

foxes, at all stud y sites with the exceptions of'
Gvling Lake and Nom'ling Lake, as the life

cycle of' L. oimiliiIociiIui'is antI/or L. S-ftc/Ui-

co-s usually imlyol\'es fxes (Vmi!pc.s' m'milpes in

temperate m'egiolis. Afti1in' Iagopii.s ill arctic
amid subarctic regions and Tibetan fhx

\'mif1) c.s' fcc i/ala]) as definitive hosts
(Schantz et al., 1995; Xiao et al., 2005),
IIi/lliciiofe/)i.S' ((((11(1 showed a prevalence

pattern sniiil;u' to that moentiouied above fhr
Il cIiiO()('oC('m1 .S' sp. Of intem'est. H. 0(10(1 can

infect hiommatis when eggs are ingested from
contaminated food, water, or infected food
liamidlem's. Further, the ess of' this cestode
('an develop ill grain beetles, which can
comitauiiinate grain intended fhr himtiiatt
consumption. Several peridomestic and
domestic milallimnals can also hecomite infect-
ed b' ingesting this parasite, which repre-
sents another indirect potential risk For
lit mniamis,

The high-elevation zone surveyed ill
this study records more rainfall titan
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'l'siiij .: 3. Nitnthcr of parasites defected Irnut IlLacall piLts at srscl study sitos during 2006 and 2007,
Qn igi ai Province 'c•. ( ;Iiiia.

Study dl'

	

IirI	 GN hug	 \i>Iiiig
Species (aigia	 IshuiuI	 \Iiduut	 lake	 (Lu'	 Yushil

)fijpodu''uw eio'zonial	 2006	 31	 31	 2S	 28	 :31	 28	 28
2007	 :32	 26	 28	 27	 28	 28	 29

i'Il('X sp.	 2006	 30	 27	 26	 28	 29	 26	 27
2007	 28	 26	 28	 26	 27	 27	 29

1.rw/e.c oeaf,.s	 2(1(16	 27	 28	 28	 26	 2	 I	 28
2007	 25	 29	 26	 25	 :3	 :3	 26

(7ltlwrtiziae sp.	 21)1)6	 8	 7	 6	 5	 6	 5	 7
2007	 9	 7	 7	 7	 '5	 5	 S

iI'U'/i)Ifls S p.	 2006	 5	 6	 5	 4	 5	 5	 7
2007	 6	 4	 4	 5	 4	 3	 5

1/a )iioiic'/iU,s Sp.	 2006	 1:3	 14	 12	 15	 1:3	 1:3	 14
2(1(17	 15	 15	 13	 14	 12	 II	 1:3

Eigenin.0 ,sc/iuiiiakowu'.scsi	 2006	 22	 23	 22	 20	 2:3	 24	 26
2007	 21	 20	 20	 18	 22	 23	 25

(('f)/ialn/'iS Colt) rade) Isis	 21106	 30	 29	 28	 29	 26	 27	 26
2007	 29	 28	 27	 28	 28	 28	 27

Oe.snp/tago.sfniii sp.	 21)1)6	 9	 7	 6	 8	 5	 5	 $
2007	 9	 8	 6	 7	 5	 6	 7

Sc/ijz.ny'/tj.s in 0)/Jilt/i'	 2(1(115	 :3	 4	 3	 2	 2	 3	 2
2007	 4	 3	 2	 2	 1	 4	 :3

I I,/u'iil('/)lx 11(10(1	 2006	 3	 4	 4	 4	 . I	 I	 5
2007	 .4	 :3	 2	 4	 0	 2	 4

I'A/)i)U)COC('l,S iilIIi/(('l/aI'js	 2006	 4	 5	 :3	 4	 I	 0	 :1
or LcIiii y 'oi'cis .S/l(/1U'iI.s	 2007	 -(	 4	 3	 I)	 1	 2

T.sii,i'. 4.	 Prevalence 1)1 sIIIs'rs'it putu'isiO' S])('('itS associated with I)1 teai lila in Qiiighi.ti Piuviiiia' ill
and 2007.

La at in

lit:	 (;\	 RI	 SIC	 (:1.	 NI,	 IC

ISurasit'' 2006 2007 2006 2)11)7	 2(1)16 2)11)7	 2000	 2007	 2000 2007 2006 2)5)7	 2006 2007

I Ic	 100	 99	 99	 100	 96	 95	 9:3	 99	 98	 100	 96	 100	 98	 99
Ps	 90	 (IC	 89	 91	 59.5 .89	 56	 66	 91	 87.5 87.5	 89	 88	 86
11)	 89	 89	 $5	 68	 89	 59	 87	 87.5	 89	 58	 69.5	 89	 89	 88
Cs	 28 27	 27	 26	 29	 28	 28.5 27	 29	 28	 28	 26	 27.5	 27
Ts	 18	 19	 19	 17	 17.5	 18	 18	 17	 18	 17.5 18	 16	 19	 19
us	 43	 42	 44	 44	 13	 41	 42	 45	 45	 43	 42	 44	 41.5	 42
Es	 7876	 78	 77	 77	 75	 79	 76	 76	 77.579	 79	 77.5	 75
Cc	 99 99	 98	 1110 100	 96	 99	 97	 98	 96	 99	 99	 99	 98
Os	 22	 21	 21.5	 22	 23	 20	 22	 21	 21	 20.5 22	 22	 21	 19
So	 9	 9	 5	 $	 9	 .3	 6	 10	 9	 9	 9	 10	 9	 6
Iii	 12	 12	 12	 1:1	 11.5	 II	 10	 11	 12	 12	 :3	 13	 12	 II
lu	 10	 II	 9	 9	 III	 .5	 11)	 9	 7	 12	 12	 II)	 II	 9

I-Ic = 11Iah'rnia	 tnu'I I's	 IL. se.; Il l	 IxaIu'.sralis Cs	 (:I/s-)jj(e sp.; 'I	 I'i'Ii'is sp.; u.s =
IJa,'uuu'Iu,s	 I'S	 /ig'uu'i .'C/iliU{k:i'.SSj; (:	 ('7/u/Ini..s ('/,i/W(/si.i: Os	 Ou'snplagn.stoniu	 sp.; So =
.Scluzoi'/u.s is'IiI,ii'; Iii	 nivywhpis lucia; I'	 = LiIiji'i'i.s uiliil,a',/a-is.

I IC= Uuauigvu;ui (:nuth'; (;A= Gouges County; 01 = Birch Ishu d MC Shachot Lao; GI=Gshig Lake; NL=Nurliig
Lake; Y( :-YusIiu City.
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llortIl\vesterll Qi iighai Province where
other surveys have heeui (()ul(lllCte(l ('Vii
et al., 997). This uuuav explain the higher
prevalence at id presence of Son IC of' the
iiei uiatocle Species encountered durin g this

project as compared to the norti \\'esteriu
portion of this provnlcu.

Ectoparasites. Siit-li its JI'/I)O(I('il)l(/ (((1-

.:0Ili(II. Puile.v s p., aild I. /W(1I(I(110!, \i(1(Ied
high liuluiherS of ili(tivi(hlla!s at itiost sttic1
sites, pOsSih)l\ het-aiise inaiiv oiigratorv
animals (e.g.. livestock. \\Ilicll are often

grazed at hi gher ('le\'atiOils i l l tltt-'
iner and l)\ver elevatiouis ut the winter)
are present o i l the Tiheliuti Plateau, and
these annuals colild transport eetopai'a-
sites to inaiuv locations that pastoralists
utilize.

Certain parasitic infections call he car-

it host \\'llell c ilClitI(Thl5 are hivorahle. This
nhiuv ('xpl:tiul the continued presence of tile
heli LilltlIs ill these animals. irrespective of
SCtSOlI5 \ile11 en'ii'oiiiiieiitaI ('()ll(litiOiis
preclude the (le\ elopuuieiut and sulrvi\'ai of
periphrastic stages. For example, localized
contamination of \\'ateriulg and feeding
ti'CilS may predispose certanu niajuiluals
(e.g.. l)llle shle('j) j Pwwdois lu/i/I/Oil, wild

yak [Bus ,luitul.s], fox 1 1 "tilpes  sp . 1. \Volf

I (ai JiI/)iz l, etc.) to infection liv utc'itta-

todes such as (.c'))Iualuns' spp. Tltesean'iis.

therefore, iuitv he ke y areas of transnussnnu.

lii addition, swamp y areas near livestock

water troughs may provide a favoral )k'
eiiviioiiutueiit (or prepauasitic WO1'l Ii clevel-
opiuteuit ail(.l larva survival.

Okaiooto et al. ( 1988) indicated that
captive Afg1uait pika (Ocluolunu i'ufexccuus)
\VerI-' highl y susceptible to experimental
ink'ctiotis vithu uvasive larvae of ' ronnd-

woriits (i.e.. ,\i''thilh jius sp.) obtained

Trout tile gastrointestiial tu'it('t (1 a rtiulti-
nalit. Both 0. cIH'Oli j ('1(' and (). iufc.scc'uus
are COiiulti011l\' bulK1 ill pltt('au1 grasslands
with rnliliIlaitts and other 1iestoek. how-
ever, parasites previou tslv f)iuiuid ill tin-
gastrointestinal tract oh nun uuiants (0ka-
111010 et al.. 1988) were not fnnd ill plateau

p15 (Iou-log this investigation. This ohser-

'atioii conid he related to annual lieliuliutthui-
(-ide aditìiiuistritioui to ak and sued) (it it!
thu spring and ai.utuiu iii.

At present, the iìuuiu her of species
docutuuuented to parasitize plateau pika is
greater than 40, nichuiditg oil( , treuuiatode
(( rnuidiiiaiuit and Lontl>ai'thi, 1976). six
(eSto(les, 30 nematodes, and three arthro-
pods (Hansen, 19-18: ()lsen. 194$: Rauusciu,
196:3, Seesee. 1973). This stunk brings the
addition of' Oesuu/uuusIoounn sp.,

ul1OIt(/tu/S sp.. i/U Il//i'IS sp.. (lthertiiuuw

p• and Pulcx sp.to this list. Overall, souuue
of tile parasites discovered in this stunk
are ('(insistent with those previousis fdni ud

ill/Oil ()(Iu)!(l/lü (I(lulli(('/ front northwest-

erii (3nuia (i.e. Ixo(/cs sp.. Cepluilnrix sp..

etc.: Liu et al.. 2002) and ()cluu(ouua
/)ei/tccJ)s' f roun North America (i.e., Dci-
uulaIuxi/.s Si).. L\IO /'1C1It-5 /1a17)espit'ulIul.s. IA!-

/)/O.S100IilHI sp.,((l/0/(l(I('/tNi.S,
and $(//j,.O1'l''/t/5 (l('//(/((/OI/(' (I Iiitseit. 191_8"
()]sell, 191$: I ,eihv, 1961 Hansehu, 1963:
Seesee. 1973: ( ruindnuanlu and Lombardi,iirdi,

1976).
lii snitimarv, the results of this study

indicated that plateau pikas in seven
regions of southeastern Qiligluai Province
suuhler (win diP rent degrees (it parasite
bill -dells. The close, often peridoiuuestic,
ussociton us of this species with pastoral-
ists and their livestock 111a  contribute to
luuivauu and ruillinallf parasitic infections.
Ijndoulhtedhv, this is an area of' research
that warrants tulrthc'r attention.
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